Repeat polypeptide models of elastin as substrates for lysyl oxidase.
Synthetic repeat polypeptides analogous in sequence to the valine-rich regions of elastin have been tested as substrates for purified bovine aorta lysyl oxidase. These polypeptides, HCO(phi-Pro-Gly-Gly)n-Val-OMe, HCO(Val-Pro-Gly-phi-Gly)n-Val-OMe, and HCO-Val-(Ala-Pro-Gly-phi-Gly-Val)n-OMe, where phi = Val or Lys at approximately a 4:1 ratio and where n greater than or equal to 40, are models of the tetra-, penta-, or hexapeptide repeat sequences found in elastin. alpha-Aminoadipic delta-semialdehyde is generated in each of these upon incubation with lysyl oxidase at 37 degrees C, whereas the aldol and anhydrolysinonorleucine bifunctional cross-linkages were formed only in the incubation of enzyme with polypentapeptide. Incubation of the polypentapeptide at 55 degrees C, which enhances coacervation of the peptide, increases aldehyde formation and generates a much higher ratio of cross-linkages to aldehyde than occurred at 37 degrees C. These results demonstrate that lysyl oxidase can oxidize lysine in synthetic polypeptides and suggest important conformational aspects of lysyl oxidase substrates which may control substrate potential as well as the ability of peptidyl aldehyde, once formed by the enzyme, to condense to cross-linkage products.